S3 (R)-Diethyl 2-(1,2-dibenzoylethyl)propanedioate (3a)
A crude product was purified by column chromatography on silica gel (heptane/EtOAc 8:1) affording colorless oil that became solid upon standing in the fridge. Mp= 68-69 C.
Enantiomeric excess was determined by HPLC (Chiralpack AS-H column, 9:1 hexane/iPrOH, 1 mL/min, 25 C, 254 nm). Major isomer t r = 17.90 min, minor isomer t r = 13.72 min). [ 
Dimethyl 2-(1,2-dibenzoylethyl)propanedioate (3b)
A crude product was purified by column chromatography on silica gel (heptane/ 
Diphenyl 2-(1,2-dibenzoylethyl)propanedioate (3e)
Diethyl 2-(1,2-di(p-methoxybenzoyl)ethyl)propanedioate (3h)
Diethyl 2-(1,2-di(p-bromobenzoyl)ethyl)propanedioate (3i)
A crude product was purified by column chromatography on silica gel (heptane/EtOAc 10:1) affording a colorless oil. Recrystallization from MeOH led to a white solid (mp 98-100 C). 
Diethyl 2-(1,2-di(p-nitrobenzoyl)ethyl)propanedioate (3j)
A crude product was purified by column chromatography on silica gel (heptane/EtOAc 5:1) affording a colorless oil. Recrystallization from iPrOH gave a white solid (mp 94-96 C). General procedure for the synthesis of racemates 3a-j A mixture of unsaturated 1,4-diketone 1 (0.25 mmol), malonate 2 (0.37 mmol) and K 2 CO 3 (0.25 mmol) in acetone (1 mL) was stirred at 7 C until TLC showed that all 1,4-diketone was consumed. The product was purified by column chromatography with heptanes/EtOAc as eluent.
Calculations
Initial conformational analysis was carried out by a systematic search method by using the exchange-correlation functional BP86 and the SV basis set (Turbomole 6.3 software [10] .)
The most favored conformers were determined by using the Boltzmann distribution based on the relative energy of the conformers with a 5 kJ/mol window. The selected conformers were reoptimized with the inclusion of solvent effects (solvent = CCl 4 ) at the B3PW91/ 6-311G** level of theory by using the Gaussian 03 software (Table) [11] . A scaling factor of 0.96 was applied to the frequencies of the calculated spectra. The calculated spectra were normalized by using dipole strengths. 
